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Sheet 2 1   Determine the volume V of a region defined in a cylindrical coordinate system as 1݉ ≤ ݎ ≤ 2݉  ,  0 ≤ ߶ ≤ గଷ  rad  , and 0 ≤ ݖ ≤ 1 ݉  by integration . Check your 

result without performing the integration. ቂࢂ = ૛࣊  ૜ቃ࢓ 
 

 2   Determine the area S of a surface in a spherical coordinate system as  ݎ = 2 ݉ and 4ߨ ≤ ߠ ≤ 3ߨ    rad . [࡭ = ૞. ૛૙૞ ࢓૛] 
 

 3   Use the spherical coordinate system to find the area of the strip ߙ ≤ ߠ ≤  on the  ߚ
spherical shell of ݎ = ܽ  show this strip by sketching. What result when ߙ = 0  and  ߚ = ࡭൤ ? ߨ = ૛࣊ࢇ૛[ࢻ ࢙࢕ࢉ − ࡭[ ࢼ ࢙࢕ࢉ = ૝࣊ࢇ૛ ൨ 

 

 4   Use the cylindrical coordinate system to find the area of the curved surface of a right 

circular cylinder where: ݎ = 2݉  ,  ℎ = 5݉  and 30° ≤ ߶ ≤ 120°  as shown in fig 

࡭]  = ૞࣊ ࢓૛] 
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5   Given the point ܲ ሺ5m, 60°, 2mሻ and  ܳ ሺ2m, 110°, −1mሻ   

(a) Find the distance RPQ  

(b) Give a unit vector in Cartesian coordinates at P that is directed towards Q 

቎ ࡽࡼࡾ = ૞. ૙૚૝  ࢇ࢓ഥࡽࡼ = −૙. ૟૜૞ࢇഥ࢞ − ૙. ૝ૡૢࢇഥ࢟ − ૙. ૞ૢૡࢇഥࡼ ࢚࢔࢏࢕࢖ ࢚࡭ࢠ , ࢒࢟ࢉࡽࡼഥࢇ = −૙. ૠ૝૚ ࢇഥ࣋ + ૙. ૜૙૟ ࢇഥࣘ − ૙. ૞ૢૡ ࢇഥࢠ቏ 

 

 6  

(a) Find തܽ௫ in the spherical components at ܲ ሺ3, −4,5ሻ   

(b) Find തܽఏ in Cartesian components at P ൤ ഥ࢞ࢇ = ૙. ૝૛૝ ࢇഥ࢘ + ૙. ૝૛૝ ࢇഥࣂ + ૙. ૡ ࢇഥࣘࢇഥࣂ = ૙. ૝૛૝ ࢇഥ࢞ − ૙. ૞૟૞ ࢇഥ࢟ − ૙. ૠ૙ૠ ࢇഥࢠ൨ 

 

 7   A closed surface is defined in spherical coordinates by 3 ≤ ݎ ≤ 5 , 

ߨ0.1  ≤ ߠ ≤ ߨ1.2  ,  ߨ0.3 ≤ ߶ ≤   ߨ1.6

(a) Find the volume enclosed. 

(b) Find the total surface area. ቂ ࢂ = ૚૝. ૢ૚૛
Total Area = ૜૟. ૡ૚૛૞ቃ 

 


